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EXPLANATION

Drill hole penetrating Cretaceous rock

(@)

Drill hole penetrating Precambrian rock, no |-
Cretaceous rock present

o

Drill hole from which altitude of pre-
Pleistocene bedrock surface was estimated
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Bedrock contours

Red contours show altitude of top of pre-
Pleistoceme bedrock surface or ‘ledge”.
Cretaceous rocks undifferentiated. Black
contours show altitude of top of Cretaceous
rocks or Precambrian bedrock surface where
Cretaceous rocks absent. Dashed where
approximately located. Contour interval
20 feet. Datum is mean sea level

Axis of pre-Pleistocene valley
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Drift (undifferentiated

CONTOUR INTERVAL 10 FEET
DATUM IS MEAN SEA LEVEL

The main valleys trend approximately perpendicular to
A’ northeasterly striking rocks of the Precambrian Animikie
Group. Entrenchment was most pronounced in areas
underlain by Virginia Argillite, less in the Biwabik For-
Cretaceous rocks, deposited on the Precambrian

Cretaceous rocks - 2000

(undifferentiated)

mation.
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THE STUDY AREA IS LOCATED IN NORTH-
EASTERN MINNESOTA NEAR THE CENTER
OF THE 120-MILE-LONG MESABI IRON
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Silica, 1952; and Riley, 1952
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THE PRE-PLEISTOCENE BEDROCK SURFACE IS MARKED BY VALLEYS

Geology and bedrock contours north of heavy b
dashed line adapted from QOakes, 1964 ! : i) A

CUT INTO CRETACEOUS AND PRECAMBRIAN ROCKS

rocks, were subjected to long periods of erosion with the
greatest thicknesses preserved on interstream highs. The
resultant trregular surface was then subjected to multiple
periods of glaciation
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Lake sands of former glacial Lake Upham (Winchell, 1900, p. 124)
overlap older tills in the southeastern part of the area
Reddish-brown clay till, commonly silty, with local lenses of sand
and gravel (Cotter and others, 1964) mantle a major part of
the area. Ranges in thickness from O to 20 feet, most com-
= oty S LieHlgieh. Ausaah il Yl danypies 2 sinfilr Ndrthern Minnesota was subjected to several periods of conti
1 @ stratigraphic position in the northwest part of the area ° ; ; ; . : ;
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N x g s T e ’ i . ; multiple till sheets and outwash deposits overlie Precambrian g ar?a deposits founddm theda_rga based on mine pit and
> = _% @ obble and boulder 'g w1t_ a sandy and gravelly matrix. Granite basement rocks or Mesozoic Cretaceous rocks. The present- su a'ce gxp9sure§, anc test lnllmg. Relative thlcknes_ses
& = oy o boulders predominate in the coarse fraction day landscape was in large part developed upon drift deposited andsilst;xt;utnon of individual units are shown on cross sections
© Stratified sand and gravel in relatively sharp contact with coarse during late advances of the Wisconsin Glaciation S
till above, Consists of medium to coarse-grained washed
sand and pebble gravel. Observed thickness in mine pits,
20-40 feet. Thicker deposits are present in the subsurface
south of mine areas as defined by test drilling
Medium-gray to greenish-gray calcareous clay till with pebbles
and scattered cobbles of felsite, gabbro, and brown limestone
a é ) Varicolored shales (red, green, blue green, gray, white) with bgds
o g 2 gg of lignite and lignitic shale are predominant south of Hibbing
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Base from U.S. Geological Survey topographic
quadrangles: Keewatin, 1952; Hibbing, 1957;
Silica, 1952; and Riley, 1952
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tailings ponds as of date of base map

SURFICIAL DEPOSITS

Swamp and alluvial deposits
Peat, clay, silt, and sand

May contain some gravel. Locally
includes Qsal

Qrct

Till
Clayey, reddish brown. Locally includes Qsal

Till
Silty, brown

Sandy and stony glacial debris
Thin and discontinuous over bedrock

— i,

Geologic contact
Approximately located. Queried where
doubtful

EXPLANATION

GEOMORPHIC FEATURES

W

Ice-contact area

Outwash plain

Area of near surface bedrock e

Flood plain of present stream

Drumlinoid ridge
Arrow along axis in direction of ice movement

Esker or crevasse filling

—1 360—4¢—+—1370—

Limit of glacial Lake Upham I

Approzimate lake level indicated in feet above |

mean sea level. X indicates change in |

altitude of glacial lake level. In places d
coincides with geologic contact
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SURFICIAL DEPOSITS OF GLACIAL ORIGIN HAVE BEEN IN PART REMOVED OR COVERED AS A RESULT OF MINING
ACTIVITIES IN THE NORTHERN PART OF THE AREA

Drumlinoid ridges, which are the result of an earlier glacia-
tion than that which deposited their mantling material,
tndicate that glacial movement during the period of drumlin
Jormation was essentially morth to south. The southeast
part of the area was covered by glacial Lake Upham.

Adapted from: Cotter, Young, Winter, 1964
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